In Armenia, the proportion of women among employed workers increased from 45 to 48 percent between 2008 and 2015. This evolution was accompanied by a fall in the gender earnings gap; however, the difference in average wages of men and women is still among the largest in comparison with countries in the Europe and Central Asia region. This study documents the gender wage gap in Armenia through stylized facts and further investigates its sources. The paper finds that the gender wage gap in hourly pay is 20 percent on average. Looking at the different percentiles, the disparity in wages in Armenia in 2015 shows an inverted U-shaped form with a larger differential in wages between men and women in the middle of the distribution. Using a reweighted, re-centered influence function decomposition, the analysis estimates the contribution of each covariate on the wage structure and composition effects along the wage distribution. The decomposition shows that the wage gap in Armenia is mostly driven by the wage structure effect (unexplained component), which accounts for almost all the wage gap in the middle part of the distribution (30th to 55th percentiles) and is even greater at the top, but better endowments of women offset it to some extent. In the bottom part of the distribution however, the composition effect is larger, consistent with lower endowments among women, for example, of skills and human capital.
I. Introduction
Gender disparities are detrimental to economic progress. Estimates have shown that GDP losses due to low female labor force participation can be up to 27% of GDP in certain regions of the world (Cuberes and Teignier, 2012; Elborgh-Woytek, et al. 2013 ). These gaps have become politically more salient in recent years, leading to the explicit inclusion of gender equality as a key dimension in the context of the MDGs and SDGs. The World Economic Forum defines gender gap as "the difference between women and men as reflected in social, political, intellectual, cultural, or economic attainments or attitudes". It then follows that gender disparity is something to be addressed from several fronts. For instance, for the purpose of the Global Gender Gap Index, four different areas are analyzed to assess discrepancies between men and women; health, education, economy, and politics. The World Bank's Country Gender Assessment addresses gender equality from an opportunities framework, which consists mainly of rights, resources, and voice, and the World Development Report on Gender considers three pillars: assets, opportunities, and agency (World Bank, 2012). The benefits of reducing the gender gap and ultimately achieving gender equality are large, which has led to the notion that, while designing policy, taking gender into account is also "good economics". This paper focuses on the resources and economic opportunities dimensions of the gender gap in Armenia, which involves labor force participation and wages. Overall, women's average labor force participation tends to be lower than men's for all age groups, especially in wage-earning employment. Additionally, within wage-earning employment, on average, wages are usually lower for women. Wage inequalities are a result of several underlying factors such as unequal educational attainment, characteristics of jobs performed by each group (which may include shorter hours for women), different subject specialization in higher education, the nature of occupational choice, economical sector differences, unpaid family work, and discrimination, among others. Gender gaps are manifested "before the market" (endowments and agency), and "in the market" (access to economic opportunities and fair remuneration). These are the main aspects analyzed in this paper, using existing data for Armenia. This paper greatly complements the scarce literature on the gender wage gap in Armenia, by presenting stylized facts and investigating the sources of the wage gender gap across the wage distribution through an empirical analysis based on the data of the most recent Armenian Labor Force Survey (LFS) available. 1 The paper is organized as follows: Section II presents a brief overview of the existing literature, section III describes the overall context of gender inequality in labor income in Armenia and stylized facts as obtained from a first analysis, and section IV describes the methodology for the remaining analyses. Main findings of the incidence and sources of the disparities in wages for women and men across the distribution are presented in section V. Finally, section VI concludes.
II. Existing Literature
The state of gender equality in the world varies both across and within global regions. Nevertheless, several common trends arise worldwide. An average gender participation gap in the labor market still prevails, despite its decrease in the past decades, which was mostly drawn by a decrease in the labor force participation rate of men. Average female labor force participation rates remain at around 50 percent (Elborgh-Woytek, et al. 2013). Even when women manage to join the labor force, they are usually overrepresented in lagging economic sectors and occupations with low wages (ILO 2010). Furthermore, several factors hinder women's participation in paid work, and thus women account for most unpaid work. The global gender wage-gap is another matter for concern, since it remains significant even for similar characteristics and occupations among men and women.
In the case of Europe and Central Asia (ECA), most of the countries had a clear advantage in terms of gender equality compared to other regions due to the legacy of the Soviet Era. Nevertheless, reversals during transition and rapid progress in other countries have undermined the relative advantage of the ECA region. According to the World Economic Forum, Eastern Europe and Central Asia, as a region, has a pending average gender gap of 29.4%, just below the Latin America region (29.8%). Despite progress in the region, it is estimated that with the current rate it would take 128 years to fully close the global gender gap in Eastern Europe and Central Asia (World Economic Forum 2017). However, there has been major progress towards closing the gender gap in education in the region. According to the World Development Indicators and the IMF, as of 2011 the gender literacy gap had decreased and was among the lowest among several other world regions. Similarly, the ratio of female to male enrollment in tertiary education had been increasing, to the point that female enrollment surpassed male enrollment at this educational level. In terms of voice and agency, the share of seats in the National Parliament held by women showed an increasing trend that was among the highest relative to other regions.
Gender gaps, the economic costs associated to them, and policies that have succeeded at addressing these issues have been thoroughly reviewed in the literature (see World Bank, 2012; Elborgh-Woytek, et al. 2013). Although the evidence is scarcer in the case of Armenia, there are certain established facts. Despite the country's socialist legacy and overall performance, gender gaps persist in Armenia. The country ranks as the third lowest within the region on the global gender gap index and is globally ranked 97 of 144 countries. Of the four sub-indexes within the global index, Armenia performs best at educational attainment, ranking 42 of 144. The country's lowest rank is within the health and survival sub-index, ranking 143, just above China. The main underlying factor for such low performance is the high sex ratio at birth of boys to girls (113 to 100).
In addition to the existing high sex ratio at birth, other factors further push toward demographic imbalances and their consequences. For instance, low fertility in the country potentially threatens the size of the labor force. Furthermore, higher life expectancy for women relative to men represents an opposite demographic imbalance at older age groups. This represents a challenge since for certain age groups more households are expected to have a woman as the household head (Khitarishvili, 2015) . Even more, this exposes women to poverty at old ages and highlights the importance of not only integrating women to the labor force on an equal basis, but also guaranteeing equal wages. Despite the government's commitment to promote gender equality, and the current law mandate of equal pay for equal work, gender wage gaps remain a challenge in Armenia.
The potential economic and social benefits of narrowing the gender gap in all fronts has been widely documented in the literature. The benefits of increasing female labor force participation include, but are not limited to, an increase in the country's GDP (Aguirre et al, 2012) , a labor force with better skills (Steinberg and Nakane, 2012) , and poverty reduction in developing economies (Heintz, 2006) , among others. Higher female labor force participation could also translate into higher school enrollment rates among children, particularly among girls, potentially encouraging future labor force participation (Miller, 2008) . There is also extensive evidence pointing to the promising macroeconomic gains resulting from women's use of their full potential within labor markets (Loko and Diouf, 2009; Dollar and Gatti, 1999) . Overall, opportunities for women promote growth, while growth also helps to tackle the existing disadvantages of women (Stotsky, 2006) .
III. Setting the stage: Earnings and the gender pay gap in Armenia
Behind the difference in earnings by gender there is a complex interplay between economic and institutional mechanisms. The existing literature on the prevalence of gender wage differentials in Armenia is very scarce. This study presents a series of stylized facts describing a range of outcomes in the gender wage gap analyzed with the most recent available data in Armenia. To set the stage, we use data from the National Statistical Service of the Republic of Armenia and the UNECE statistical database, to identify the latest trends on gender wage gap differentials in Armenia and placing them in the international context. We proceed to assess the existing gender wage gap by characteristics. We base the following empirical analysis on the data of the most recent Armenian Labor Force Survey (LFS) available for 2015. This data set includes information on the state of economic activity, employment status, employment characteristics, work hours, earnings, education, and other demographic characteristics.
The sample for the analysis includes all wage workers (57 percent of the total individuals engaged in employment). Own-account workers in a farm and self-employed in general are not included given that their wages are not comparable to the rest of wage workers.
The dependent variable for the analysis is the logarithm of hourly wage, which is constructed from the reported earnings and hours of work. Table 1 shows that the gender wage gap in hourly pay is 20 percent on average for the whole sample and it is greatest among young workers (15 to 30 years old). The highest share of employed women is located within the same age group, in the 25-29 year old category. The age group from 45 to 54 years also exhibits a high gender wage gap in hourly pay. The gender wage gap is the lowest among the oldest age groups available (65 to 75 years old). For the education level category, the gender wage gap is very similar for all levels at around 28 percent and it diminishes substantially for those with tertiary and more education (18 percent). Women with tertiary/post-graduate education represent the highest share of the total employed women (Table 1) .
Evaluating the distribution by location characteristics, it is first noted that employed women concentrate in urban areas. The wage gap in hourly pay is greatest for women in urban locations outside the capital city. The hours worked per week suggests that most employed women are not working full-time. In terms of occupation characteristics, the highest share of working women is in the skilled agricultural; craft workers, operators & assemblers occupations, while at the same time facing the second greatest wage gap. Women are underrepresented in managerial positions, in which the wage gap in hourly pay remains large. Participation of women in construction and real estate activities is very low and the characteristics of women in these sectors are very different. Table 1 shows the main descriptive statistics, including variables used for the distribution assessment. Covariates include potential experience constructed subtracting from age the years of schooling. Figure 3a assesses the distribution of the wage gap and shows that it is not homogeneous across the wage distribution. In fact, looking at the different percentiles it is observed that the disparity in wages in Armenia in 2015 shows an inverted-U shaped form (Figure 3b 
IV. Methodology
To further investigate the sources of differences on the wage distribution, as documented in the previous section, we perform additional empirical analyses in what follows. Based on the methodology developed by Fortin, Lemieux, and Firpo (2011), we compute the wage structure and the composition effects at different percentiles of the wage distribution. The traditional Oaxaca-Blinder decomposition (1973) and several extensions have been widely used in understanding how the mean wage gap can be decomposed into: i) the composition effect, measuring the part of the gender wage gap due to differences in characteristics between men and women, and ii) the wage structure effect, typically referred as the unexplained component, accounting for the differences in returns to these characteristics, which may be attributed to discrimination but also to occupational segregation, differences in employers, statistical discrimination and others.
The methodology proposed by Firpo, Fortin and Lemieux -FFL hereafter-is based on the estimation of re-centered influence functions (RIF) and allows computing a detailed composition for distributional statistics such as median, variance, quantiles, and percentiles. Previous decomposition methodologies -for example, Machado and Mata (2005) , which is based on conditional quantile estimations-could only disentangle the composition and the wage structure effect. However, the RIF decomposition allows understanding the contribution of covariates and analyzing the links between the gender wage gap and factors such as occupational and industry segregation, participation in the informal sector and so on.
A RIF-regression is a standard regression where the dependent variable is replaced by the re-centered influence function of the statistic of interest. The purpose of estimating this regression model is to explain the determinants of the proportion of workers earning less than a certain wage. The idea of this method is that the partial effect of a variable X on outcome variable y at a cutoff can be computed from the marginal density of y at that value. The implementation requires computing counterfactual propositions based on changing either the mean values of a covariate or the return to the covariate estimated with a linear probability model and inverting the cumulative density function (CDF) -which measures proportions-to obtain quantile effects.
Two notes are in order regarding the application of the RIF decomposition to wage differentials when the two groups for the decompositions are men and women. First, the FFL method implicitly takes as fixed (or at least ignorable) the self-selection of workers into the labor force. This means that the model assumes that unobservables are equally distributed in the two groups identified for the decomposition; if selection into the labor force is non-random, the assumption would be violated and therefore the method is not valid for identification. For the case of Armenia, this does not result in a concern for the study given relatively high participation of women in the labor force and the proportion of women among the total number of workers (48 percent in 2015).
Second, the FFL method can be applied only if there is common support, this means that enough observations for men and women for each combination of observable characteristics is needed so that a counterfactual can be built for each observation in the sample.
The gender wage gap across the distribution
In order to analyze the impact of various characteristics on the earnings for men and women by percentile we estimate the RIF regression computing unconditional quantile treatment effects. Table  A1 shows The estimates of the RIF regression for each percentile and each covariate indicate clear differences in impacts on men and women. The effect of experience is positive and decreasing along the wage distribution with larger magnitudes for women. 3 The impact of being married reduces earnings at the top of the distribution for women and has a positive impact for men at the bottom of the distribution.
Education appears to have a positive impact for women at the bottom of the distribution. In turn, the effect of urban location is negative and decreasing along the wage distribution for men. 
(cont.). Returns to characteristics across quantiles (unconditional wage distribution) by gender, 2015
Source: Authors' elaboration based on LFS 2015
Estimates of the RIF regression are described for all percentiles in Figures 4 and 5 and suggest three main results (see also Table A1 ). First, the impact of education is important at the bottom of the distribution and has a positive effect for women. Second, looking at the coefficients for economic activity and occupation it is observed that women at the top of the wage distributions have lower returns than men, especially in information and communication activities and in the financial sector, which are among the better paid on average. Third, working in the public sector has a negative impact on earnings except for women between the 20 th and 40 th percentiles, and working in the informal sector has a negative impact on earnings in the first half of the distribution both for men and women; for men the effect is close to zero in the upper part of the distribution but for women it is positive and large. 
V. Factors driving the gap across the wage distribution
In order to explore the different sources of gender wage gap we test whether observed characteristics -for example human capital-have an impact along the wage distribution. For this purpose, we use the methodology proposed by FFL to decompose changes into the wage structure and composition effects. In this section we present only the general concept of the decomposition; a detailed exposition of the RIF-regression method applied in this study is included in the Annex. We analyze the effect of the difference in educational attainment, experience, regions, marital status and job-related characteristics such as sector of economic activity and occupation on the gender wage gap.
The wage gap along the distribution is driven mostly by the wage structure effect (Figure 6 ). The decomposition shows that in 2015, the wage structure (unexplained component) accounts for almost all the wage gap in the middle part of the distribution (30 th to 55 th percentiles); in the top of the distribution the wage structure is greater, but better endowments of women offset to some extent the effect of the wage structure. In the bottom part of the distribution however, the composition effect is larger consistent with lower endowments among women in terms for example of skills and human capital. The results of the decomposition showing a stronger wage structure effect at the top of the distribution suggest a 'glass ceiling' phenomenon, which refers to 'unseen' barriers (discrimination) that keep women from advancing beyond a certain level in the corporate hierarchy and obtaining higher wage, irrespective of their qualifications or achievements. In fact, the negative composition effect in the top 40 percent of the distribution indicates that for a large proportion of wage levels women are overqualified in comparison to men in the same percentile of earnings.
As mentioned in the previous section, one of the advantages of the RIF method is that it allows computing a detailed decomposition of the gender wage gap across the distribution. Table A2, The results of the decomposition of the effects of characteristics -composition effect-and priceswage structure effect-are presented in figures 7 and 8 respectively (see also Table A2 ). Figure 7 shows that the importance of the characteristics effect decreases along the earnings distribution. The effect of industry is higher at the bottom confirming the hypothesis that women in the bottom percentiles are employed in low-wage economic sectors. The effect of occupation is also significant and persists along the distribution to increase for the top 40 percent. This is striking and means that even when women are in relatively better paid industries, they tend to be in occupations with lower salaries than men. Regarding skills and human capital, the results indicate that all women are more educated than men holding similar jobs in each percentile. The decomposition of the wage structure effect shows consistent impact of experience, industry and occupation along the distribution indicating that across the different percentiles returns to experience and education are lower for women relative to men, which contributes to a wider gender gap at any point of the wage distribution (Figure 8) . 
VI. Conclusions and further recommendations
This paper documents and analyzes the wage inequality between men and women in Armenia for 2015. The general trends presented identify that the gender wage gap has closed in recent years, but estimate that, nevertheless, the average gender wage gap on hourly pay remains at 20 percent. When analyzing the gender wage gap across different characteristics, several red flags are identified. Our findings suggest that most employed women are not working full-time, and that women are underrepresented in some occupations and economic sectors associated to higher wages. On the other hand, women are overrepresented, relative to men, in the agriculture and service sectors.
When analyzing differences along the wage distribution, we find that the wage gap is larger around the middle of the distribution. Overall, the estimates of the RIF regression show that the same characteristics have different impacts on the wage distribution of women and men. Education and experience remain important factors for women, especially at the bottom of the distribution. Nevertheless, the RIF results still indicate that for some occupations and economic activities women have lower returns than men.
The decomposition exercise finds that the wage gap is mostly driven by wage structure effects, and thus provides evidence of a strong role of unexplained components -sometimes representing gender discrimination-in the price of skills, particularly for the medium range of the wage distribution. This empirical analysis further confirms that women are employed in low wage sectors and occupations even in the better-paid industries.
Taken together, our findings suggest that occupational and industry segregation are important contributors to the gender pay gap in Armenia. Occupational segregation may also include women taking on jobs with less working hours, and implicitly lower pay. Furthermore, women in Armenia tend to concentrate in less productive jobs, with lower earnings prospects even within industry. In order to establish a clear direction regarding policy recommendations, it is important to understand the possible factors behind these outcomes. When taking certain jobs, women may be greatly influenced by the demand of their time for childcare and household responsibilities, which at the same time may limit their engagement at work and further compromise wages.
Sector and industry segregation could also start from the schooling years, since most women opt for social sciences, education, and health care as fields of study, compared to men who more likely opt for technical specializations. Tertiary education for women may not be the problem itself, since enrollment rates at this level are already higher for women than for men. Thus, policies that facilitate balancing the demand of time for family and work, for example expanding childcare services, as well as providing maternity and paternity leave are of great importance.
Our findings suggest that skills-enhancing policies are important for women in low-wages activities. However, greater gender equality in pay would mostly come from policies that would help break the glass ceiling, for example increasing women's presence in management and decision-making positions. 
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